Abstract. In this contribution, we discuss the strangeness suppression in the proton in the framework of the unquenched quark model. The theoretical results are in good agreement with the values extracted from CERN and JLab experiments.
Introduction
The importance of multiquark configurations in the proton such as−has been inferred from the observed violation of the Gottfried sum rule, that is that there are more anti-d than anti-u quarks in the proton, and the proton spin crisis in which only about one third of the proton spin is carried by the quark spins. Recently, interesting new results were reported by the CLAS Collaboration [1] , in which the strangeness suppression in the proton was determined from the production rates of baryon-meson states in exclusive reactions, i.e. without the production of an intermediate baryon resonance.
The purpose of this contribution is study the observed production rates of meson-baryon final states and the strangeness suppression in the proton in the framework of an unquenched quark model.
Strangeness suppression
In the unquenched quark model (UQM) the effects of quark-antiquark pairs are introduced via a 3 P 0 mechanism [2, 3, 4, 5, 6, 7]. The production ratios of baryon-meson states can be expressed 0.29 ± 0.02 [9] as the product of a spin-flavor-isospin factor and a radial integral [8] p → ΛK + p → nπ + = 27 50
with
The energy denominator represents the energy difference between initial and final hadrons calculated in the rest frame of the initial baryon A. The value of F 2 depends on the size of the harmonic oscillator wave functions for baryons and mesons and the Gaussian smearing of the pair-creation vertex, and is taken from [7] to be F 2 = 2.275 GeV −2 . Table 1 shows that the observed rates are reproduced very well by our calculation. The calculated ratio p → pπ 0 /p → nπ + = 1/2 is a consequence of the isospin symmetry of the UQM. In Ref.
[1] a simple factorization model was proposed to extract the ratio ofprobabilities. In the UQM the corresponding ratios for exclusive two-body production can be determined in a straightforward way. The present calculation takes into account all channels involving pseudoscalar mesons (π, K, η and η ′ ) in combination with octet and decuplet baryons. The results are presented in Table 2 . The value for the strangeness suppression λ s = 2ss/(uū + dd) is in good agreement with both the values determined in exclusive reactions [1] and in high-energy production [9] .
Summary and conclusions
In conclusion, the observed ratios for the production of baryon-meson channels in exclusive reactions can be understood in a simple and transparent way in the framework of the UQM. It is important to emphasize that the UQM results do not depend on the strength of the 3 P 0 quark-antiquark pair creation vertex, The value of the remaining coefficient (F 2 ) was taken from previous work, no attempt was made to optimize their values. Finally, the UQM value for the strangeness suppression in the proton is in good agreement with the value determined in exclusive reactions [1] as well as the result from high-energy production [9] .
